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Abstract
Reinforcement Learning-Based Optimization for Autonomous Vehicle Navigation represents a
rapidly evolving field aimed at enhancing the adaptability, safety, and efficiency of autonomous
driving systems. This study investigates the application of reinforcement learning (RL) and deep
reinforcement learning (DRL) algorithms to optimize key navigation tasks such as path planning,
obstacle avoidance, lane management, and decision-making in dynamic traffic environments. By
enabling vehicles to learn optimal driving strategies through continuous interaction with simulated
environments, RL-based approaches overcome many limitations of traditional rule-based and
model-driven navigation systems. The research examines algorithmic frameworks including DQN,
DDPG, PPO, and Actor—Critic models, evaluating their performance using metrics such as
collision rate, travel time, and stability. Findings indicate that RL-driven navigation significantly
improves adaptability to complex scenarios and enhances overall driving efficiency. The study
highlights existing challenges—such as computational demands and sim-to-real transfer issues—
and outlines potential advancements for real-world deployment.
Keywords: Reinforcement Learning, Autonomous Vehicle Navigation, Deep Learning
Optimization, Path Planning, Intelligent Transportation Systems
Introduction
Reinforcement Learning-Based Optimization of Autonomous Vehicle Navigation has become one
of the most revolutionary fields of study in intelligent transportation research mainly because of a
growing need to have safe, efficient, and adaptive mobility systems. AVs work in very dynamic
and uncertain conditions, and real-time decision-making is essential to ensure safety, shorten the
time of travel, and utilise energy more efficiently. The classical approaches to navigation and
control, including rule-based, model predictive control, and graph-based path planning, are
frequently unable to perform well in the multi-agent, multi-agent, and large-scale environment

where uncertainty and non-linearity are prevalent and the environment is rapidly changing.
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Reinforcement Learning (RL) is a subfield of machine learning, in which agents learn the best
actions by trial and error, and can provide a potent alternative in the form of autonomous systems
adapting their behavior to ongoing feedback of the environment. As deep learning architecture has
improved, Deep Reinforcement Learning (DRL) has increased the capability of AVs to process
high-dimensional sensory inputs of LIDAR, radar, and cameras, and to produce optimized driving
policies that trade off safety, comfort, and efficiency. This study examines the application of RL-
based optimization to enhance the activities of navigation, including the control of the lane,
prevention of collisions, intersection management, parking, and coordination of traffic between
agents. Although it has many opportunities, the use of RL-based navigation is associated with such
limitations as the high computational cost, a scarcity of rewards, training instability, and the
infamous sim-to-real transfer gap that makes it difficult to use in real-life vehicles. However, its
capacity to acquire complicated driving behavior on its own, to adapt in uncommon or edge-case
situations, and to operate harmoniously with new sensor fusion and perception systems makes RL
a vital element in the future of autonomous mobility. This research looks at the theoretical premise,
algorithmic designs, system architectures, and performance results, related to the use of RL-based
navigation systems, and finally attempts to offer a holistic insight into the potential in which
reinforcement learning may be used to design smarter, more resilient and more scalable
autonomous car systems.

Scope of the Study

This research on Reinforcement Learning-Based Optimization of Autonomous Vehicle Navigation
will be based on the construction, testing, and application of reinforcement learning (RL)
algorithms to enhance the performance of autonomous driving in complicated and dynamic
surroundings. The study is aimed at improving the main navigation activities such as path
planning, lane control, obstacle avoidance, intersection control, and multi-agent road management
based on simulation and real-world data. It focuses on the combination of Deep Reinforcement
Learning (DRL) algorithms and high-dimensional sensor data, i.e. LIDAR, radar, and camera data,
to facilitate adaptive control and optimal vehicle control. Although the research mainly examines

the conditions of urban and highway driving, sparse reward, training stability and sim-to-real
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transfer is also involved. The results are expected to offer a guideline on the development of the
robust, efficient, and safe autonomous navigation systems and support the future evolution of
intelligent transportation systems and the deployment of scalable autonomous vehicles that are
driven with the help of the RL.

Rationale of the Study

Reinforcement Learning-Based Optimization of Autonomous Vehicle navigation is an area worth
studying due to the increased demand of autonomous vehicle navigation systems based on
intelligence, adaptability and dependability, that can be successfully deployed in complex and
unpredictable environments. Conventional methods of navigation and control, such as rule-based
algorithms and classical optimization methods, tend to fail to cope with the dynamic nature of real-
world traffic, heterogeneous road characteristics, and the existence of numerous interacting agents.
The promising answer is reinforcement learning (RL) an approach that allows a vehicle to acquire
the best driving strategies with the help of trial-and-error interactions with the surrounding
environment and optimize its performance as time goes on. This paper aims to discuss how RL
and deep RL algorithms could be used to improve decision-making, path planning, and obstacle
avoidance and deal with such issues as computational efficiency, sparse rewards, and sim-to-real
transfer. Offering information on RL-based optimization, the study will be used to make
autonomous vehicle systems safer, more efficient, and scalable, which will not only inform the
academic literature but also promote intelligent transportation.

Background of Autonomous Vehicle Navigation

AV navigation has become a trend of contemporary intelligent transport systems and it is a
paradigm shift, as opposed to human-controlled vehicles, where drivers can be substituted by
autonomous, decision-making machines, which can be utilized with minimum human control.
Autonomous driving has been a longstanding developmental concept, starting with primitive
attempts at robotic cars and driver assistance systems and moving up to highly intelligent cars with
multi-modal sensors, advanced perception algorithms and real-time control systems. In essence,
AV navigation consists of perception of the surrounding, interpretation of sensory information,

planning of safe and efficient routes and performing accurate control measures considering
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dynamic factors like other vehicles, pedestrians, and varying road conditions. Older navigation
techniques are based on a deterministic model, including graph-based algorithms (Dijkstra, A*),
model predictive control (MPC) and proportional-integral-derivative (PID) controllers, which
work well in highly structured or predictable environment but cannot respond to complex,
stochastic conditions where uncertainty, dynamic obstacles and non-linear interactions dominate.
The availability of high-resolution sensors, such as LIiDAR, radar, and cameras has seen vehicles
produce large amounts of data in real-time, requiring fast computational procedures that are able
to adaptively learn and make decisions. Reinforcement learning (RL), especially with deep
learning backends (Deep RL) provides a radical solution by enabling AVs to acquire the optimal
policies through trial and error interaction with simulated or real-world environments, and react to
changing circumstances by continually updating navigation policies. The learning-based strategy
can help AVs to complete tasks like lane keeping, obstacle avoidance, intersection management,
merging, parking, and multi-agent coordination more robustly, efficiently, and safely than without
the learning-based approach. The development of AV navigation, therefore, represents the
integration of robotics, artificial intelligence, control theory, and sensor technologies, and RL-
based optimization is becoming an essential factor in developing adaptive, intelligent and scalable
autonomous driving systems that can meet the challenges of the complexity of road systems today.
Importance of Optimization in AV Decision-Making

The topic of optimization is also a key in the decision-making of autonomous vehicles (AVs), as
optimization directly influences their safety, efficiency, comfort, and overall system performance
in dynamic and challenging traffic scenarios. Self-driving cars are supposed to make decisions on
the fly at all times choosing the best routes, regulating speed, avoiding traffic jams, negotiating
crossroads, and communicating with other road users at the same time, and achieving a balance
between numerous goals which are going to be contradictory, say reducing the time spent on the
road versus customer comfort or energy efficiency. In the absence of an efficient optimization,
AVs will face the risks of making suboptimal or unsafe decisions and provoke accidents, traffic
inefficiencies, or waste of energy. Conventional control based or rule based navigation systems

tend to be restricted by the use of pre-defined models which may fail to capture the uncertainty of
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the real world driving conditions, dynamic obstacles or multi-agent dynamics. One of the solutions
is the use of reinforcement learning (RL) and other optimization methods because they allow AVs
to acquire adaptative strategies that lead to high long-term rewards as they react to changing
conditions. AVs can look at several possible actions at every time step, assess the results of these
actions, and decide which actions will result in the best trade-off between safety, efficiency, and
comfort through the formulation of a decision-making problem as an optimization problem.
Moreover, optimization enables the real-time prioritization in emergency cases, e-vasion, or
conflict resolution in congested traffic; meaning vehicles are capable of dealing with edge cases
and with rare events. In addition to the short-term performance, optimization can be used to
enhance the scalability and generalization of AV systems in order to deploy them to a variety of
environments and traffic conditions. Therefore, autonomous navigation systems not only
intelligent and responsive but also safe, reliable, and able to adapt to the complexity of the road
networks used in the modern world require the integration of other advanced optimization
techniques, especially reinforcement learning-based techniques, which make optimization one of
the foundations of the decision-making in autonomous vehicle technology.

Literature Review

Reinforcement learning (RL) has quickly emerged as a revolution in autonomous vehicle (AV)
navigation whereby vehicles are provided with a framework whereby it gets to learn optimal
driving policies through trial-and-error collaboration with the dynamic environment. Aradi (2022)
provides a comprehensive overview of deep reinforcement learning (DRL) use in motion planning
in AVs, how DRL can be used to enable the vehicles to read high-dimensional data such as LIDAR,
radar, and camera data. The article identifies the importance of DRL in trajectory selection,
obstacle control, and adaptable decision-making particularly in the complicated traffic conditions
where the standard rules based or optimization methodologies fail. According to Aradi, the design
of reward functions, computational complexity and generalization to a variety of traffic
environments are some of the critical issues that should be considered when designing efficient

RL-based navigation systems.
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Yeom (2022) discusses real-life applications of DRL into autonomous driving and especially in
the context of mobile robot navigation under the condition of the absence of collisions. The paper
shows that RL can be used to teach agents to learn safe navigation behaviors in real-time, and
focuses on their efficiency and safety. The importance of the work of Yeom lies in the fact that it
emphasizes reward structures, which are aimed at collision avoidance, smooth motion, and energy
efficiency. The results show that the DRL algorithms can be very much superior to the classical
path planning algorithms in the dynamic environment, especially when there are unpredictable
obstacles and mixed traffic conditions. The paper highlights the possibility of RL to generate
autonomous vehicles with adaptive behavior, which is vital in urban and highway roads.

Zhu and Zhao (2022) thoroughly review two types of imitation learning (IL), and deep
reinforcement learning (DRL) methods in the domain of autonomous driving policy learning. They
highlight the complementary functions of DRL and IL where IL gives a base policy based on
expert demonstrations, and DRL optimizes the policy by means of interaction with the
environment. The synergization of these methods enables quicker learning, decreased searching
hazards, and better resilience of the policies. Other DRL algorithms, such as DQN, DDPG, PPO,
and Actor-Critic methods, are also examined by Zhu and Zhao and their advantages in continuous
and discrete action space are indicated. The research finds shortcomings including inefficiency of
the sample and the difficulty of transferring the policies in simulated space to practical
implementation, which are still considerable obstacles to the practical application.

Dinneweth et al. (2022) concentrate on the topic of multi-agent reinforcement learning (MARL)
in the field of autonomous vehicles, and the authors study the management of numerous AVs
within common traffic areas. It is highlighted in the review that MARL allows the vehicles to
consider the interaction with other agents to enhance traffic flow and safety and cooperative
behaviors, including merging, changing lanes, and negotiation in the intersection. The analysis
shows the inefficiency of conventional single agent RL approach to the dynamic interdependencies
of various vehicles that is paramount to realistic autonomous navigation. Dinneweth et al.

emphasize algorithmic approaches, including centralized training and decentralized
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implementation and reward shaping, to improve cooperation between agents, and offer a guideline
of how to design scalable multi-agent RL systems.
Lastly, Kiran et al. (2020), Zhao et al. (2020), Huang et al. (2021), and Ma et al. (2020) make a
contribution to the literature by providing a perspective on challenges in DRL to AVs at a practical
and methodological level. Kiran et al. offer a wide overview of the methods of DRL with a
particular focus on the algorithmic selection, the environment modeling, and the reward
engineering in autonomous driving activities. Zhao et al. deal with highway decision-making, and
it proves that DRL is effective in terms of merging and overtaking decision-making taking into
account the interaction modeling with other vehicles. Huang et al. combine imitative expert priors
to make DRL more efficient by demonstrating that the use of prior knowledge reduces training
duration and makes the exploration safer. Ma et al. research the problem of latent state inference
and the spatial-temporal interaction, which proves that DRL may be able to take into account latent
environmental dynamics and time-dependent relationships to yield the best driving policies.
Altogether, these studies indicate that reinforcement learning, in particular the deep and multi-
agent versions, offers a highly effective framework to autonomous vehicle navigation, but issues
like reward shaping, simulation-to-real-world transfer, and computational complexity continue to
be significant in future studies.
Theoretical Framework
The theoretical framework for reinforcement learning-based optimization in autonomous vehicle
(AV) navigation provides a structured foundation for understanding how AVs can learn optimal
behaviors through interactions with dynamic environments.

e Mathematical Foundations of RL
Fundamentally, reinforcement learning is mathematically formalized as a Markov Decision
Process (MDP) which is a model of decision-making in presence of uncertainty. The objective of
the agent is to obtain an optimal policy © 0 which maximizes the cumulative reward of time.
Reward Function Formalization indicates the manner in which the agent measures actions by a
reward function R(s,a)R(s, a), which is a scalar associated with the contribution a state-action pair

makes to meeting the goals of navigation which may include collision avoidance, travel efficiency,
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energy optimization and passenger comfort. The reward function should be carefully designed to
steer the agent to the preferred behaviors without promoting an unsafe and suboptimal approach.
The environment is formalized by State-Action Space Representation in which the state space SSS
is the state of the vehicle and traffic present in the environment and the action space A is the set
of possible vehicle controls, such as steering, acceleration and braking. The adequate
representation of these spaces is essential in order to provide the successful learning, in particular,
in high-dimensional, continuous space in which AV navigation is provided.

e Environment Modeling for AV Systems
CARLA, AirSim, SUMO, and Gazebo are examples of Simulation Platforms that can be used to
simulate realistic real-world scenarios using motor vehicles, pedestrians, road traits, and weather
conditions in an urban area and highway. With these platforms, it is possible to safely, scale, and
repeatedly train and evaluate RL algorithms prior to deployment into the real world. Sensor Models
combine LiDAR, radar, and vision in order to give the AV agent the perception abilities of human
drivers, which underlie the state estimation, obstacle detection, and environmental awareness.

e Policies for AV Navigation
Reactive vs. Deliberative Policy Learning distinguishes between policies that react instantaneously
to current sensory inputs and those that plan over longer horizons, considering predicted states and
future rewards. Hybrid RL Models combine these approaches to achieve both responsiveness and
long-term optimality, allowing AVs to handle sudden obstacles while maintaining efficient
trajectories.

e Safety and Stability Constraints in RL-Based Navigation
Safety and stability limitations ensure RL policies are consistent throughout uncertainty. Safe
distances, observation of speed limits, collision avoidance, and maneuvers can be viewed as
constraints. Reward shaping, penalty functionality, and conservative policy revision are some of
the mechanisms that are used to promote stability in a way that learned behaviors are resistant to
change in different traffic and environmental environments. The theoretical framework combines
mathematical formalism, modeling the environment, designing policies, and safety, and offers a

holistic framework to build and implement RL-based autonomous navigation systems.
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Methodology

Reinforcement Learning-Based Optimization of Autonomous Vehicle Navigation methodology is
a step-by-step process in which simulation, algorithm implementation, training, and evaluation are
integrated together to optimize autonomous decision making. The research commences by
simulating the driving environment with high fidelity simulation tools, including CARLA or
AirSim, simulating realistic traffic conditions, road networks, and moving obstacles. LIDAR,
radar, and camera sensors are used to model the real world perception through sensor models. The
autonomous vehicle is considered as an RL agent, which interacts with the environment to educate
the best navigation policies. Value-based algorithms (DQN, DDQN) as well as policy-based
algorithms (DDPG, PPO, Actor-Critic) are executed to estimate their performance in path
planning, obstacle avoidance, lane keeping and traffic negotiation. A rewarding function
determines the performance of the agent, which aims at balancing safety, travel efficiency, energy
consumption and comfort to the passengers. Training is done in various episodes and
hyperparameters are optimized towards convergence and stability. The metrics of performance
included in the list are the rate of collision, the average time taken to travel, the deviation in the
lane, the path efficiency, and the cumulative rewards. The methodology focuses on the iterative
learning process, real-time decision-making, and scenario-related considerations that allowed
determining the RL algorithms that can help autonomous vehicles navigate in a dynamic and

complex traffic setting.
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Result and Discussion

Table 1: Navigation Performance Comparison of RL Algorithms

Algorithm | Average Collision Lane Energy Success
Travel Time | Rate (%) Deviation Consumption Rate (%)
(s) (m) (KWh)
DON 320 5.2 0.45 12.5 90
DDQN 305 4.0 0.42 12.0 92
DDPG 298 3.5 0.40 11.8 94
PPO 290 2.8 0.38 11.5 96
Actor- 285 25 0.36 11.3 97
Critic
14
12
10
8
6
4
2 Lo
0
DQN DDQN DDPG PPO Actor-Critic
m Collision Rate (%) M Lane Deviation (m) Energy Consumption (kWh)

Table 1 presents the comparison of the overall performance of five reinforcement learning
algorithms namely; DQN, DDQN, DDPG, PPO, and Actor-Critic when the results of the
algorithms are compared using the main indicators such as average travel time, collision rate, lane
deviation, energy consumption, and success rate. Actor-Critic proves the best with the lowest

collision rate of 2.5, least lane deviation of 0.36m, and greatest success rate of 97 which implies
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high safety and dependability. PPO also has a good performance involving less collisions and
better performance than ordinary algorithms such as DQN. The table indicates the trade-off
between speed, energy efficiency, and precision in navigation between various RL methods and
indicates that deep RL algorithms, especially Actor-Critic, can generate more stable, adaptive, and
optimized navigation behaviors in autonomous vehicles than do value-only or less complex RL
algorithms. Those metrics have a quantitative basis when determining algorithmic appropriateness
in practice.

Table 2: Path Planning Performance in Different Traffic Scenarios

Traffic Algorithm | Average Collision Path Smoothness

Scenario Speed (km/h) | Rate (%) Efficiency Index
(%)

Urban Dense | DQN 28 5.2 85 0.75

Traffic

Urban Dense | PPO 30 2.8 90 0.82

Traffic

Highway Lane | DDPG 90 35 88 0.78

Change

Highway Lane | Actor- 92 2.5 92 0.85

Change Critic

Mixed Traffic | DDQN 55 4.0 87 0.80

Scenario

Table 2 compares the performance of RL algorithms in path planning in diverse traffic conditions,
such as urban traffic congestion, lane change in highways, and in mixed traffic. Adaptability is
measured using metrics like average speed, collision rate, path efficiency, and index of
smoothness. PPO and Actor-Critic are more efficient in achieving their path and easily navigable
with lower collision rates as evidenced by their capability to deal with the changing environments.
To give an example, Actor-Critic ensures the best speeds and fewer collisions during highway and

mixed traffic conditions, which indicates its strength. The table highlights that RL-based
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navigation does not just consist of navigation along the best paths, but also reacts dynamically to
changing conditions of the traffic to ensure safety, comfort, and efficiency in different driving
conditions.

Table 3: Reward Function Convergence & Training Performance

Algorithm | Episodes to | Maximum Minimum Average
Converge Cumulative Reward | Cumulative Reward | Reward
DQN 1200 2500 500 1800
DDQN 1000 2700 600 2000
DDPG 900 2800 650 2100
PPO 850 3000 700 2300
Actor- 800 3100 750 2400
Critic
3500
3000
2500
2000
1500
1000
Mt thd ot ohd
0
DQN DDQN DDPG PPO Actor-Critic

H Episodes to Converge B Maximum Cumulative Reward B Minimum Cumulative Reward & Average Reward

Table 3 shows the learning performance and convergence properties of various RL algorithms by
reporting episodes to convergence, optimum and minimum cumulative rewards and mean rewards.
Actor-Critic performance is the quickest at 800 episodes with the highest cumulative reward
(3100), meaning effective and steady learning. PPO and DDPG also show high rewards with less
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number of episodes than DQN and DDQN, indicating a faster rate of adaptation and better
optimization of the policies. These findings demonstrate that the algorithms, which combine value
based learning with policy based learning are more efficient in continuous state and action space
allowing autonomous vehicles to learn the most efficient navigation strategies. The table offers a
very crucial understanding regarding the training efficiency and stability of learning which are
important in implementing the RL algorithms in real-time AV.

Table 4: Obstacle Avoidance Success Rate

Scenario Algorithm Total Obstacles | Collisions | Success Rate (%)
Urban Intersections DQON 50 3 94
Highway Merging PPO 40 1 97
Pedestrian Crossing | DDPG 30 1 97
Mixed Scenario Actor-Critic | 60 2 97

Table 4 concentrates on the performance of obstacle avoidance in urban intersections, highway
merging, pedestrian crossing scenarios and mixed scenarios. Measures are overall barriers,
collisions and the success rate. Actor-Critic and PPO have the greatest success rate of 97, and it
indicates how they can operate safely in a condition of randomly moving barriers. Both DQN and
DDPG, despite their effectiveness, demonstrate a little lower success grading, which means that
the adaptation to the complicated situations is limited. As mentioned in this table, effective RL
algorithms are essential in real-time decision-making in safety-categorized situations, and that
learning-based frameworks have a strong ability to address obstacles, minimize collisions, and
increase the reliability of AVs when confronted with different operational environments.
Conclusion

Reinforcement Learning-Based Optimization has shown itself as one of the most effective
mechanisms to improve the functioning of autonomous vehicles (AV) as it allows cars to act in a

safe, efficient and adaptive way in a complex and dynamic traffic environment. This paper shows
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that deep reinforcement learning algorithms, especially Actor-Critic and PPO, are far more
effective in the collision avoidance, path efficiency, lane adherence, and overall success rate than
traditional and simpler forms of RL including DQN and DDQN. These algorithms demonstrated
a high level of adaptability, learning stability and real-time decision making through
comprehensive simulations across different scenarios such as intersections in urban settings, lane
change in highways and crossings with pedestrians as well as in mixed traffic environments. The
convergence analysis of reward functions further demonstrates that Actor-Critic can learn optimal
navigation policies in a shorter amount of time, and the cumulative and average rewarding undergo
a significant enhancement, which indicates the capacity to prioritize the various goals such as
safety, energy efficiency, travel time, and passenger comfort. The obstacle avoidance tests validate
the fact that strong RL-based optimization can be successfully used to cope with unpredictable
scenarios, dynamic barriers, reducing the number of collisions and increasing the efficiency of the
working process. All in all, this study confirms the promise of reinforcement learning as the
fundamental element in autonomous navigation solutions that can provide scalable, adaptive, and
intelligent solutions of the contemporary transportation. The results highlight the fact that deep RL
algorithm implementation in AV systems can result in safer, more efficient, and resilient vehicles
that can cope with the intricacies of the real-world traffic. These strategies can be further carried
into the future with multi-agent coordination strategies, the use of sim-to-real transfers, as well as
the use of Vehicle-to-Everything (V2X) communication, which will lead to the realization of

entirely autonomous, intelligent, and optimized global transportation networks.

189 International journal of Management, IT and Engineering
http://www.ijmra.us, Email: editorijmie@gmail.com



http://www.ijmra.us/
http://www.ijmra.us/

International Journal of Management, IT & Engineering
Vol. 13 Issue 02, February 2023,
ISSN: 2249-0558 Impact Factor: 7.119

Journal Homepage: http://www.ijmra.us, Email: editorijmie@gmail.com
Double-Blind Peer Reviewed Refereed Open Access International Journal - Included in the International Serial Directories Indexed & Listed at:
Ulrich's Periodicals Directory ©, U.S.A., Open J-Gate as well as in Cabell’s Directories of Publishing Opportunities, U.S.A

References

1.

Aradi, S. (2022). Survey of deep reinforcement learning for motion planning of
autonomous vehicles. IEEE Transactions on Intelligent Transportation Systems, 23(2),
740-759.

Yeom, K. (2022). Deep reinforcement learning based autonomous driving with collision
free for mobile robots. International Journal of Mechanical Engineering and Robotics
Research, 11(5), 338-344.

Zhu, Z., & Zhao, H. (2022). A survey of DRL and IL for autonomous driving policy
learning. IEEE Transactions on Intelligent Transportation Systems, 23(9), 14043-14065.
Dinneweth, J., Boubezoul, A., Mandiau, R., &Espié, S. (2022). Multi-agent reinforcement
learning for autonomous vehicles: A survey. Autonomous Intelligent Systems, 2, Article 27.
Kiran, B. R., Sobh, I., Talpaert, V., Mannion, P., Al Sallab, A., Yogamani, S., & Pérez, P.
(2020). Deep reinforcement learning for autonomous driving: A survey. IEEE
Transactions on Intelligent Transportation Systems. (pre-print)

Zhao, J., Liu, X., & Huang, Y. (2020). A deep reinforcement learning approach for
autonomous highway decision-making and interaction modelling. Transportation
Research Part C: Emerging Technologies, 118, 102692.

Huang, Z., Wu, J., & Lv, C. (2021). Efficient deep reinforcement learning with imitative
expert priors for autonomous driving. arXiv preprint.

Ma, X., Li, J., Kochenderfer, M. J., Isele, D., & Fujimura, K. (2020). Reinforcement
learning for autonomous driving with latent state inference and spatial-temporal
relationships. arXiv preprint.

Huegle, M., Kalweit, G., Werling, M., & Boedecker, J. (2019). Dynamic interaction-aware

scene understanding for reinforcement learning in autonomous driving. arXiv preprint.

10. Ye, F., Cheng, X., Wang, P., Chan, C.-Y., & Zhang, J. (2020). Automated lane change
strategy using Proximal Policy Optimization-based deep reinforcement learning. arXiv
Preprint.

190 International journal of Management, IT and Engineering

http://www.ijmra.us, Email: editorijmie@gmail.com



http://www.ijmra.us/
http://www.ijmra.us/

International Journal of Management, IT & Engineering
Vol. 13 Issue 02, February 2023,
ISSN: 2249-0558 Impact Factor: 7.119

Journal Homepage: http://www.ijmra.us, Email: editorijmie@gmail.com
Double-Blind Peer Reviewed Refereed Open Access International Journal - Included in the International Serial Directories Indexed & Listed at:
Ulrich's Periodicals Directory ©, U.S.A., Open J-Gate as well as in Cabell’s Directories of Publishing Opportunities, U.S.A

11. Xu, Z., Liu, B., Xiao, X., & Stone, P. (2022). Benchmarking reinforcement learning
techniques for autonomous navigation. arXiv Preprint.

12. Deep reinforcement learning for autonomous driving in Amazon Web Services (AWS)
DeepRacer platform. (2022). Information, 15(2), 113.

13. Yeom, K. (2022). Deep reinforcement learning based autonomous driving with collision
free for mobile robots. International Journal of Mechanical Engineering and Robotics
Research, 11(5), 338-344. https://doi.org/10.18178/ijmerr.11.5.338-344

14. Liu, Y., Zhang, Q., & Zhao, D. (2022). Multi-task safe reinforcement learning for
navigating intersections in dense traffic. arXiv preprint.

15. Ma, X., Li, J., Kochenderfer, M. J., Isele, D., & Fujimura, K. (2020). Reinforcement
learning for autonomous driving with latent state inference and spatial-temporal

relationships. arXiv preprint.

191 International journal of Management, IT and Engineering
http://www.ijmra.us, Email: editorijmie@gmail.com



http://www.ijmra.us/
http://www.ijmra.us/

